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BJIHHHHE HHOHIJHPOBAHIDI 3HTOMOIIATOrEHHOH EAKTEPHEfl 
BACILLUS THURINGIENSIS HA PACnPEflEJIEHHE MHKPOCnOPHflHH 
B HHBEPCHOHHO-nOJIHMOPOHOH nOIiyJIflUHH MAJIflPHftHOrO 
KOMAPA ANOPHELES MESSEAE (DIPTERA: CULICIDAE) 

© B. A. EypjiaK, M. H. Top^eeB 

H3ynajiH pacnpeaejieHHe MHKpocnopHflHH Parathelohania sp. b tomckoh nonyjiHUHH 
jihhhhok MajiapHHHoro KOMapa Anopheles messeae Fall, jjo h nocjie HHC^HUHpoBaHHH 
3HTOMonaToreHHOH 6aKTepneH Bacillus thuringiensis ( Bt ). IlpH o6pa6oTKax Bt MHKpo- 
cnopHOT03 H3MeHHji cooTHoineHHe HHBepCHOHHbix reHOTHnoB y jihhhhok An. messeae 
no cpaBHCHHK) c KOHTpojieM h cnoco6cTBOBaji coxpaHeHHio c nonyjiHUHH nyBCTBHTejibHbix 
K Bt HHBCpCHH 2Rj H 3L,. 

MajiapHHHbie KOMapbi po^a Anopheles Mg. HMeioT BaxcHoe Me^nunHCKoe 3HaneHne xax 
nepeHocnHKH MajixpHH. KoHTpojib hhcjichhocth MajixpHHHbix KOMapoB ocymecTBJixeTcx 
pa3JiHHHbiMH areHTaMH, b tom nncjie h 6nonpenapaTaMH Ha ocHOBe Bacillus thuringiensis 
(Bt). 06pa6oTKH GnonpenapaTaMH Moryr npHBecTH k HapymeHHio ycToxBinerocfl paBHOBecnx 
«napa3HT— xo3xhh» b npnpojxHbix axocncTeMax (Bypjiax, llaHKOBa, 1997). flencTBHe Bt Ha 

^ByXKOMnOHeHTHyK) CHCTeMy «MHKpOCnOpH,mi5I-MaJIHpHHHblH KOMap» cnoco6HO TaKXCe 

BbIHBHTb H3M6HCHH6 aflanTHBHbIX B03M0XCH0CTeH y OCo6eH X03HHHa c onpeaejieHHbiMH 
reHOTHnaMH, b KjieTKax xoToporo napa3HTHpyioT MHKpocnopHflHH, t. e. H3MeHHTb HopMy 
peaKUHH reHOTHna Ha naToreH. B HacroameM coo6meHHH H3ynajm pacnpe^ejieHHe MHKpoc- 
nopH^HH b tomckoh nonyjnnjHH An. messeae Ha CTaflHH jihhhhkh flo h nocjie o6pa6oTKH Bt. 

JIhhhhok 4-ro B03pacTa m ajiflpHHHoro KOMapa Anopheles messeae Fall., 1926 coOnpajiH 
b oKpecTHOCTHX ToMcxa 12— 16.07.1991 h (|)HKCHpoBajiH STaHOJi-yKcycHOH cMecbio (3 : 1). 
IIpenapaTbi nojiHTeHHbix xpomocom H3 cjiiOHHbix xcejie3 totobhjih no jiaKToaueTopcenHOBOMy 
MeTojjy. MapxepaMH cjiyxtHjm xpoMocoMHbie nocjiejjoBaTejibHOCTH XL 0 , XL P XL 2 , 2Rq, 2R p 
3Ro, 3R P 3L 0 h 3L, b tomo- h reTepo3HroTHon $opMe (OreraHH, 1991). Pe3yjibTaTbi 
ouchhbbjih no t- h «XH-KBaapaT» KpHTepHHM (JIaKHH, 1990). 3apaxceHH0CTb An. messeae 
MHKpOCnopHOTHMH (6e3 BHflOBOH HfleHTH(|)HKaUHH) OnpefleJIflJIH Ha JiaKTOaaeTOpceHHOBbIX 
npenapaTax no ji cbctobbim MHKpocKonoM. EnoTecTHpoBaHHe jihhhhok An. messeae 4-ro B03- 
pacTa KyjibTypaMH Bt npoBojuuiH b KiOBeTax 21 x 10 x 5 cm, 300 mji otctohhhoh Boaonpo- 

BOflHOH BOflbl H 50 JIHHHHOK Ha nOBTOpHOCTb, B TeHCHHe 21-72 H. fljIX HH(J)HUHpOBaHH5I 

Hcnojib30Bajin TpH no^BH^a Be. fukuokaensis , ceporan H3a3d3e, uiTaMM 84—I—1—13; 
kyushuensis , cepoTnn Hllallc, iirraMM 74—F—16—18; darmstadiensis, ceporan H10, 
urraMM 73—E—10—2, jno6e3Ho npeacTaBjieHHbix a-poM 06a (Dr. M. Ohba, Fukuoka, 
Japan). B onbiTax ncnojib30BaHO CBbirne 2500 jihhhhok, KapnoTHnw npoaHajiH3HpoBaHbi y 
987 ocoOen. 

Bee BbWBjieHHbie b npouecce H3yneHHH KapnoTHnoB MHKpocnopHflHH npHHa,miexcajiH 
k poay Parathelohania. BnnoByio H^eHTH^HKauHio MHKpocnopn^nn He npoBOflHJiH. 

PaHee pacnpe^ejieHne MHKpocnopn^HH b 3aBHCHM0CTH ot HHBepcnoHHoro reHOTHna 
6buio H3yneH0 b TeryjibfleTCKOH nonyjiHUHH (Bypjiax, llaHKOBa, 1997). 3 to HccjieaoBaHHe 
He BbWBHjio reHOTnnnnecKOH cneun^HHHocTH pacnpeaejieHHfl MHKpocnopH,miH b HaTHB- 
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XpOMOCOMHblH COCTaB 3,UOpOBbIX H 60 JIbHbIX MHKp0Cn0pH,im030M JIHHHHOK 
Anopheles messeae b KOHTpojie h nocjie o6pa6oTKH Bacillus thuringiensis 

Chromosomal composition of Anopheles messeae larvae infected and noninfected 
with microsporidia in control and after the Bacillus thuringiensis thearment 


HacTOTa xpomocomhlix BapnaHTOB, f ± sf, % 


BapnaHT 

XpOMOCOMbI 

KOHTpOJIb 

om>iT 


He3apaxceHHbie 
n 427 

3apaxceHHbie 
n 6 

He3apaxceHHbie 
n 550 

3apaxceHHbie 
n 4 

XL„ 

10.3 ± 1.5 

CaMuw 

0 

10.4 ± 1.3 

25 ±21.7 

XL, 

26.9 ± 2.2 

83.3 ± 15.2 

24.0 ± 1.8 

50 ±25 

XLj 

1.4+ 0.6 

16.7 ±15.2 

1.1 ±0.4 

0 

XLoo 

6.3 ±1.2 

CaMKH 

0 

5.6 ± 1 

0 

XL 01 

19.4 ±1.9 

0 

23.3 ±1.8 

0 

XL,, 

28.1 ±2.2 

0 

30.0 ± 2 

25 ±21.7 

xl 12 

7.0 ±1.2 

0 

4.9 ± 0.9 

0 

xl 22 

0.5 ±0.3 

0 

0.7 ± 0.4 

0 

2Roo 

72.1 ±2.2 

AyrocoMbi 

66.7 ± 19.2 

75.8 ±1.8 

50 ±25 

2R 0 , 

13.3 ±1.6 

0 

13.6 ±1.5 

0 

2R n 

14.5 ± 1.7 

33.3 ± 19.2 

10.5 ± 1.3 

50 ±25 

3Roo 

47.3 ± 2.4 

33.3 ± 19.2 

52.9 ±2.1 

50 ±25 

3R 0i 

35.4 ± 2.3 

33.3 ±19.2 

35.1 ±2 

50 ±25 

3R n 

17.3 ± 1.8 

33.3 ±19.2 

12.0 ± 1.4 

0 

3 Loo 

79.6 ±2 

100 

79.6 ± 1.7 

25 ±21.7 

3L 01 

19.9 ±1.9 

0 

17.6 ±1.6 

50 ±25 

3L n 

0.5 ± 0.3 

0 

2.7 ± 0.7 

25 ±21.7 


hoh nonyjiaitHH xo3aHHa, 3a HCKJHoneHHeM 6ojiee bbicokoh qyBCTBHTeJibHocTH caMuoB Ha 
CTajjHH jihhhhkh. FlocJie HH^HitHpoBaHHH oco6eH 6aKTepneH Bt nojtBHjta israelensis ( Bti) 
BbDKHJiH caMHbi An. messeae tojibko c ojjhhm HHBepcHOHHbiM reHoranoM. CaMijbi 
An. beklemishevi Steg. et Kab., 1976 Taxxce BbixcHBajiH npn HHcJjHHHpoBaHHH Bti. O^HaKo 
BHjt An. beklemishevi oTJinnajica ot An. messeae oTcyrcTBHeM BbipaxceHHoro HHBepcnoH- 
Horo nojiHMop^)H3Ma (CTemHH, 1991). 

CepHio aHajiorHHHbix 3KcnepHMeHTOB npoBejiH Ha jiHHHHKax tomckoh nonyjiaimH. 
flaHHaa nonyjiauna cymecTBeHHo oTJiHHajiacb ot TeryjibfleTCKon no KOHijeHTpaitHH 
HHBepcHH y An. messeae (IopfleeB, Eypjiax, 1992). JIhhhhok HH^nanpoBajiH TpeMa 
nojtBHjtaMH Bt (fukuokaensis, kyushuensis h darmstadiensis ), Taxxce Diptera-cneuH(|)HH- 
hhx, ho MeHee aKTHBHbix, neM Bti (Yu e. a., 1991; Eypjiax, EypueBa, 1992). riocKOJibKy 
MHKpOCnopHJtH03HbIX JIHHHHOK OKa3aJIOCb MaJIO, TO flaHHbie Bcex 3KCnepHMeHTOB CyMMH- 
poBajiH (cm. Tabjimty). 

CHHxceHHe jiojih 3apaxceHHbix MHKpocnopHjtnaMH jihhhhok b onbiTe (0.7 ± 0.4 %) no 
cpaBHeHHio c KOHTpojieM (1.4 ±0.6 %) OKa3ajiocb HejtocTOBepHbiM, Kax h b npe^bmymeM 
H3yqeHHH (Bypjiax, riaHKOBa, 1997). CMepTHocTb jihhhhok MajiapnHHbix KOMapoB ot 
Tpex nojtBHitoB Bt b BapnaHTax SKcnepHMeHTa BapbnpoBajia ot 56 ± 2.7 jto 83 ± 2 %, 
b cpejtHeM cocTaBHjia 68.3 ± 1.1 %. CooTHomeHne noJioB Mexcjty 3apaxceHHbiMH h 
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HaCTOTbl XpOMOCOMHbIX nopa^KOB y JIH- 
hhhok Anopheles messeae b BapnaHTax 
3KcnepHMeHTa. 

1 - KOHTpOJIb, 3AOpOBbie; 2 - KOHTpOJIb, 6ojib- 

Hbie; 3 — onbiT, 3AopoBbie; 4 — onbiT, 6ojibHbie. 
A — XL 0 , 2R 0 , 3Ro, 3L 0 ; E — XL,, 2R,, 
3Ri, 3Lr, B — XL 2 ; no och a6cuncc — Bapnam 
3KcnepHMeHTa; no och opflHHaT — aojih xpoMO- 
COMHblX nOpHflKOB, B %. 

The frequency of chromosomal sequences 
in Anopheles messeae larvae infected (2, 4) 
and noninfected (7, 3) with microsporidia: 
in control (7, 2) and after the Bacillus 
thuringiensis thearment (3, 4). 


He3apaxceHHbiMH jiHHHHKaMH pa3JiHuanocb b KOHTpojie (x 2 = 6.93, df = 1, p < 0.01) h 
He pa3JiHHajiocb b onbiTe (x 2 = 1.26, df = 1, p < 0.5). B KOHTpojie pa3JiHHHH Mexgty 
OC06HMH, 3apaXCeHHbIMH H He 3apaXCeHHbIMH MHKpOCnOpHJtHHMH, OTCyTCTBOBaJlH KaK B 
oTHomeHHH HHBepcHOHHbix reHoranoB, Tax h b oTHouieHHH xpoMocoMHbix nocjieflOBa- 
TejibHocTeii, hto modio 6biTb cjieflCTBHeM MaJioro KOJiHHecTBa «6ojibHbix» jihhhhok h/hjih 
HH3KOrO npOIteHTa 3KCTeHCHBHOCTH HHBB3HH. 

MH(J)HitHpoBaHHe Bt jihhhhok An. messeae cymecTBeHHO H3MeHHJio cooTHouieHHe 
nacTOT HHBepcHOHHbix reHoranoB y He 3apaxceHHbix MHKpocnopmtHflMH ocoOen: b onbiTe 
cHH3HJiacb aojix reHorana 3R n (x 2 = 5.14, df = 1, p < 0.05) h B03pocJia — 3L U 
(X 2 = 5.91, df = 1, p < 0.05). B 3KcnepHMeHTe Taxxce yBejiHHHJiacb KOHiteHTpaitHX 
xpoMocoMHbix nopfl^KOB 2R 0 (x 2 = 4.33, df = 1, p < 0.05) h 3R 0 (x 2 = 6.36, df = 1, 
p < 0.05; cm. pHcyHox). 

B 3KcnepHMeHTe nocjie o6pa6oTKH Bt bmxchjih 4 6ojibHbie MHKpocnopH,itH030M 
JIHHHHKH. OTJIHHHe MeXCJty OnbITHbIMH «3,ItOpOBbIMH» H «6oJIbHbIMH» 0C06flMH o6HapyXCeHO 

no nacTOTe njiena 3L xpoMocoMbi 3: y «6ojibHbix» — nacroTa reHOTHna 31^ (x 2 = 4.27, 
df = 1, p < 0.05) h nocneflOBaTejibHocTH 3L 0 (x 2 = 15.09, df = 1, p < 0.001) 0Ka3ajiacb 
cHHXceHHOH. YMeHbuieHHe KOHiteHTpaitHH nocjiejtoBaTeJibHOCTH 2Rq y «6ojibHbix» oco6en 
Taxxce npeBbicHJio KpHTHnecKHH ypoBeHb (x 2 = 3.8, df = 1, p<0.1). 

AHajiH3 jtaHHbix npHBO,itHT Hac k BbiBojty, hto MHKpocnopH,itHH, Kax h b cjiynae 
3KcnepHMeHTOB Ha TeryjibfleTCKOH nonyjiauHH (BypjiaK, flaHKOBa, 1997), H3MeH5UiH HanpaB- 
jieHHe OT6opa b ycjioBHHx HH^HitHpoBaHHH Bt jihhhhok An. messeae. Ilpn 3tom MHKpocno- 
pH,D[H03 CnOCo6CTBOBaJI COXpaHeHHK) B TOMCKOH nonyjIflltHH «HyBCTBHTeJIbHbIX» K Bt HHBep- 
CHH 2R { H 3Lp OTHOCHTeJIbHO MexaHH3MOB 3TOTC) HBJieHHH B HaCTOHIUHH MOMeHT HeJIb3fl 
cKa3aTb HHuero onpefleJieHHoro b cbh3h c OTcyTCTBHeM jtonojiHHTejibHbix flaHHbix. B 
nacTHocTH, 3to MoxceT 6biTb cBH3aHo: c npeHMymecTBOM pe^Koro reHOTHna, lOr-nofloGHOH 
aKTHBHOCTbK) MHKpOCnopH,ItHH (HCCH, OHaitKHH, 1984); CHHXCeHHeM 3KTHBHOCTH nHTaHHH y 
nopaxeHHblX MHKp0Cn0pH,ItH030M JIHHHHOK (FlaHKOBa, 1996) HJIH .ItpyrHMH npHHHHaMH. 

CpeflH OoJIbHbIX MHKpOCnopH,ItH030M JIHHHHOK B KOHTpOJie H OnbiTe CTOHT TaKXCe 

OTMeTHTb noBbimeHHyio nacTOTy reHOTHna 2R U (x 2 = 4.63, df = 1, p < 0.05) h nocjie- 
jtoBaTejibHocTH 2R, (x 2 = 4.34, df = 1, p < 0.05) no cpaBHeHHio co «3,ztopoBbiMH» (3 th 
. ztaHHbie TpeOyioT no.itTBepxc.iteHHH Ha 6ojiee odumpHOM MaTepnane). B TeryjibfleTCKOH 
nonyjiHUHH noztoOHOH 3aKOHOMepHOCTH He Ha6jno,ztajiH (BypjiaK, flaHKOBa, 1997), Bepo- 
5itho, no toh npHHHHe, hto nacTOTa reHOTHna 2R U (a TaKxce HHBepcHH 2Rj) npnOjiH- 
xcajiacb k 100 % (Top^eeB, BypjiaK, 1992). 

ABTopbi BbipaxcaioT npH3HaTejibH0CTb ,it-py 06a (Dr. M. Ohba, Fukuoka, Japan) 3a 
npeaocTaBJieHHbie KyjibTypbi Bt , T. O. IlaHKOBOH 3a noMomb b HjteHTHcJjHKaLtHH mhk- 
pocnopHflHH, JI. H. BypueBOH 3a nojtroTOBKy KyjibTyp Bt jura 3KcnepHMeHTOB. 

Pa6oTa c|)HHaHCHpoBajiacb rpaHTaMH INTAS—93—22 h POOH 96—0.4—50264. 
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EFFECT OF INFECTION WITH ENTOMOPATHOGENIC BACTERIUM 
BACILLUS THURINGIENSIS ON A DISTRIBUTION OF MICROSPORIDIAE 
IN INVERSION-POLYMORPHIC POPULATION 
OF THE MALARIA MOSQUITO 
ANOPHELES MESSEAE (DIPTERA: CULICIDAE) 

V. A. Burlak, M. I. Gordeev 
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thuringiensis subspecies, nature population. 

SUMMARY 

A specificity of distribution of the microsporidia Parathelohania sp. in a natural 
population of Anopheles messeae and in those, which survived after the treatment by 
subspecies Bacillus thuringiensis tukuokaensis , B. t. darmstadiensis and B. t. kyushuensis 
(pathotype B), were observed. The microsporidia Parathelohania sp. affected males and 
it did not show a genotypic specificity in control, but it had a genotypic specificity 
after the B. thuringiensis subspecies treatment. 
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